Introduction
The optimum method of nourishing infants of very low birth weight (less than 1500 g) is controversial.'-3 Poor rates of growth are common despite maximum acceptable volumes of feed. There is concern that high fluid loads may contribute to morbidity in several ways, so that altering the composition of infant milk seems the simplest solution. Adding fat to the milk is of little growth,4 6 while increasing the sugar content may lead to an excessively high osmolality with the risk of diarrhoea.
We have investigated the use of a glucose polymer (Caloreen) as a food supplement for infants of very low birth weight. This polymer exerts one fifth of the osmotic pressure of an isoenergetic solution of glucose. It is rapidly cleared from the stomach and absorbed in neonates6-9 and is converted to glucose intracellularly, giving a slow rise and sustained plateau of the plasma glucose concentration. There is no published information on the nutritional effects of this widely used substance in preterm infants.
Patients and methods
During the study babies weighing under 1500 g, whether appropriate for gestational age or small for gestational age, were considered eligible for the trial provided that they were well and receiving all their nutrition by gastric tube. In particular, no infant was receiving phototherapy, oxygen, or intravenous fluids, was known to be suffering from infection, or had any condition requiring a restricted fluid regimen-for example, patent ductus arteriosus.
A crossover design was adopted.10 Glucose polymer supplementation periods of one week were alternated with control periods, the order of the first period being allocated at random. Fourteen infants completed at least two weeks of the study (table I) . The total number of crossover periods was 40: four infants completed four crossover periods, four completed three periods, and six completed two periods. Several other infants did not complete the study because of early transfer to other hospitals or home, inadvertent change in the type of feed, or the development of signs of systemic infection. No complications of glucose polymer supplementation were detected. All the infants were given intermittent (every two or three hours) nasogastric tube feeds of either Cow and Gate Premium (cows' milk formula) or pooled heat treated expressed breast milk at a rate of 150-180 ml/kg daily. Glucose polymer 6 g/kg daily was mixed with each day's feed during supplementation periods. Once a volume was established the infant kept to this throughout, the amount increasing only in proportion to any increase in weight.
Body weight was measured on an infant balance (Weighmaster, Marsden's Weighing Machines) at midnight on each day of the trial. Accuracy of the balance was checked on each occasion using a standard 1000 g weight. Occipitofrontal circumference was measured to the nearest millimetre at the beginning and end of each week using a fibreglass tape. Crown-heel length was measured at the beginning and end of each week with the Cardiff Neonatal Stadiometer (Holtain). All measurements of occipitofrontal circumference and length were made by AR or GS.
Paired t tests were used to compare growth during supplementation and control periods.
Results
Weight gain varied between 60 and 240 g a week and was significantly greater during the glucose polymer supplementation weeks (table II) . The mean increases in occipitofrontal circumference and length were similar during the supplementation and control periods. 
Discussion
These findings show that adding a glucose polymer (6 g/kg/ day) to the feeds of infants of very low birth weight-that is, an 18% energy supplementation-can, within one week, significantly increase the rate of weight gain. During the study the rates of gain in occipitofrontal circumference and length were not altered. Adding glucose polymer with an energy value of 4 kcal/g (16-7 kJ/g) to feeds provided a low osmolar feed of high energy density. It was readily miscible in warm milk and was well tolerated by our patients, in particular causing no diarrhoea.
Various people have questioned the adequacy of human milk for the growth of premature infants.1-3 The rapid increase in weight, length, and head circumference in the third trimester has not been successfully achieved away from the placenta, and the relative undernutrition that the premature baby receives may impair brain growth and development. Supplementary feeds with medium chain triglycerides do not appear to benefit the neonate. It has been shown that short term high energy feeding leads to an increase in metabolic rate at the expense of growth,4 which is disadvantageous to the infant. Studies of energy balance show wide infant to infant variation, the only clear relation being between energy retention and weight gain. 1 2 It is interesting to speculate on the nature of the extra gain in weight with supplementation. None of our infants became clinically overloaded with fluid or developed peripheral oedema, nor did weight loss occur on withdrawing supplementation at the start of a control period, as might be expected if a labile pool of stored material had accumulated. The extra mass may have been stored as fat or as glycogen but no part of the study was designed to investigate this. All the babies in this trial were well. It is difficult to judge whether similar results would be obtained from sick babies.
The design of the trial did not allow us to study long periods of growth. It is not surprising that, with weekly measurements, changes in rates of growth, of length, and occipitofrontal circumference in the groups studied were no different. A parallel study for a four or eight week period would be required.
We would not advise the routine energy supplementation of expressed breast milk or of "humanised" cows' milk feeds to infants of very low birth weight until it has been shown that true growth (in length and head size) can be thus achieved. Short term energy supplementation using glucose polymer may, however, be useful for infants who are failing to grow, who have an increased metabolic load (for instance because of chronic lung disease), or in whom only a restricted fluid intake is possible. gums in these respects. Of 494 patients who replied, 68% said that they were still using placebo or active gum at three months. Bad taste (15%), nausea (6%), and sore throat (2%) were experienced more often with nicotine than with placebo gum, but burning taste (6%o), flatulence (5%), and dental problems (3%O) were no more common with nicotine gum than with placebo."
The discussion also needs to be amended. At six months only patients claiming to be non-smokers were asked whether they were still using chewing gum; consequently, the last sentence of the second paragraph of the Discussion is inappropriate and should have been deleted.
